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(6) Taking a third system P, we have by comparing the cycle between M and N with a combination of two cycles between 3/ and P and between P and N respectively
(67)                    TxAr~TxpxTPfr=-f~
This is proved exactly as in § 27.
65.  Absolute Temperature.    Now let the system P be taken to be a standard system whose state is kept constantly fixed, while other systems are compared with it.
The expression TMP will then be a function only of the variables which define the state of the system M.
TMP is said to be the absolute temperature of the body M referred to P as unit of absolute temperature.
If any other body Q be substituted for P, the unit of absolute temperature will be altered, but the numerical measures of the temperatures of all bodies will be altered in the same ratio. For by (67) above
in other words the absolute temperature of M relative to Q is equal to absolute temperature of M relative to P multiplied by the absolute temperature of P relative to Q. Hence all the new absolute temperatures are obtained by multiplying the old ones by the same constant factor TPQ.
The properties proved in the last article are identical with tlie properties of temperature proved in treatises on experimental heat and mentioned in Chapter I. We thus have a deduction of these temperature properties from the Principle of Availability, which is independent of any preconceived ideas regarding temperature.
66.  Temperature at a point.    When a body is not in a thermi-cally homogeneous state  its temperature at any point can be defined by considering a differential  element  of mass containing that point, in the same way  that we define density at a point or pressure at a point in hydrostatics.  We might, for example, say that the temperature at any point P was  equal to T,  if when a mass   element dM containing the point P is  removed without  changing its physical state and placed  in  contact  with a body of uniform  temperature T,  no passage of heat takes place in either direction.                                    ^__
rpke pr0perty that temperature is  a scalar not a vector quantity      1
I or that the temperature of matter at a point is the same in all directions     1
j  follows from the  considerations  contained  in § 62,  and  depends on      \
\  the same axiom.    As an instance   of this point,   if we  suppose two     .1
/]         j'u    -        "     '/"".    -e hotter than it by compression.
